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Dear Aaron: 

I n  responding t o  your l e t te r  of December 4 ,  1974, I would l i k e  t o  
restrict my comments t o  t h e  q u e s t i o n  of whether t h e  moratorium should 
b e  cont inued f o r  Type  I1 experiments,  as de f ined  i n  t h e  i n i t i a l  Berg 
committee le t ter  i n  Science.  

L e t  m e  s tart  by making what I b e l i e v e  i s  an  impor tan t  d i s t i n c t i o n ,  
a d i s t i n c t i o n  which was a b i t  fuzzy i n  t h e  Berg let ter and which h a s  
cont inued t h a t  way i n  much of t h e  subsequent  d i scuss ion .  I would l i k e  
t o  d i f f e r e n t i a t e  c l e a r l y  between v i r a l  o r  p lasmid-v i ra l  ch imer ic  n u c l e i c  
a c i d  molecules which have beer. made and are being s t u d i e d  i n  v i t r o  and 
t h o s e  s a m e  molecules  once they have been in t roduced  i n t o  a bac ter ium 
and have e s t a b l i s h e d t h e m s e l v e s  as r e p l i c o n s  i n  a v i a b l e  organism. The 
former are obvious ly  of much less p o t e n t i a l  hazard than  t h e  la t ter .  The 
e f f i c i e n c y  w i t h  which DXA o r  RNA molecules  i n  v i t r o  can  e s t a b l i s h  themselves 
i n  cells  i s  ve ry  l o w .  Thei r  chemical h a l f - l i f e ,  t o  say no th ing  of t h e i r  
b i o l o g i c a l  h a l f - l i f e ,  i s  g e n e r a l l y  q u i t e  s h o r t  u n l e s s  t hey  a re  maintained 
i n  s ter i le  s o l u t i o n s  of a p p r o p r i a t e  composition. There should thus  be  
no p r o h i b i t i o n  a g a i n s t  making, by biochemical  means, v i r t u a l l y  any ch imer ic  
DNA or P 3 A  molecule,  
agen t s ,  as de f ined  by t h e  N C I ,  w i l l  s u f f i c e  f o r  s a f e  handl ing  of these 
molecules i n  v i t r o .  

-- 

-- 

Standard p recau t ions  f o r  working w i t h  l o w  r i sk  

-- 

The more d i f f i c u l t  ques t ion ,  of course,  is  what t o  do about  ch imer ic  
molecules  i n  which v i r a l  genes have been inco rpora t ed  i n t o  plasmid o r  
phage DNA's ,  and t h e  chimeric  D N A ' s  have been e s t a b l i s h e d  in E. c o l i .  
Here a g a i n  i t  i s  u s e f u l  t o  nake d i s t i n c t i o n s .  I see l i t t l e  r i s k  i n  
e s t a b l i s h i n g ,  f o r  i n s t a n c e ,  fraguients of SV40 CNA con ta in ing  one o r  several 
of t h e  l a te  genes i n  E. c o l i .  I n  f a c t ,  a s  w e  d i scussed  at our  rieeting, 
cons ide rab le  u s e f u l  i n f o r n a t i o n  n i g h t  be  de r ived  from such experiments.  
A s  t h e  genomes of more and more v i r u s e s  become b e t t e r  understood,  7: 
b e l i e v e  i t  w i l l  be  p o s s i b l e  t o  pu t  t h e  ma jo r i ty  of t h e  genes i n  any 
oncogenFc v i r u s  ( those  genes d e a l i n g  wi th  func t ions  o t h e r  t han  
t ransformat ion)  i n t o  E. c o l i  w i t h  v i r t u a l l y  no r i sk . .  So it is  w i t h  
respect t o  whole v i r a l  genones o r  t h e  t r a n s f o r n i n g  genes from them t h a t  
t h e r e  i s  real controversy.  

- -  

- -  

- -  
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To answer d i r e c t l y  t h e  q u e s t i o n  you posed i n  your le t ter :  I b e l i e v e  
t h e  e x i s t i n g  mora tor iun  should be  modified t o  a l low exper imenta t ion  w i t h  
b a c t e r i a  con ta in ing  chimeric  molecules i n  which t ransforming  genes from 
oncogenic v i r u s e s  have been incorpora ted .  I b e l i e v e  t h a t  i t  w i l l  b e  
p o s s i b l e  t o  hand le  such organisms i n  ways t h a t  p r e s e n t  acceptab ly  low 
ris'ks, and I f u r t h e r  b e l i e v e  t h a t  t h e  p o t e n t i a l  b e n e f i t s  t o  b e  de r ived  
f r o n  working w i t h  such organisms are g r e a t .  A s  I i n d i c a t e d  i n  our  
meeting i n  Xovember, I t h i n k  a s e n s i b l e  f i r s t  s t e p  would b e  t o  c o n s t r u c t  
a s o r t  of u n i v e r s a l  r e c i p i e n t  s t r a i n  of E. c o l i ,  which would b e  E, ts 
l e t - id ,  and s t rep tomycin  dependent.  Whatever r i sk  i s  a s s o c i a t e d  with 
p u t t i n g  a ch imer ic  DNA no lecu le  i n t o  wi ld  type  E. c o l i  w i l l  b e  very  
s u b s t a a t i a l l y  decreased  by us ing  t h i s  s t ra in  ins tead .  If, i n  a d d i t i o n ,  
c e l l s  conra in ing  p o t e n t i a l l y  hazardcus c h h e r i c  DEA's are handled In t h e  
sane way t h a t  pathogens are handled i n  s t anda rd  b a c t e r i o l o g i c a l  p r a c t i c e ,  
a f u r t h e r  s u b s t a n t i a l  r educ t ion  i n  r i sk  would occur.  These hand l ing  
procedures  w i l l  r e q u i r e  s i g n i f i c a n t  changes i n  the way people  are used 
t o  handl ing  - E. -' c o l i  b u t  w i l l  c e r t a i n l y  a l low work t o  cont inue  a t  a n  
a c c e p t a b l e  level  i n  most l a b o r a t o r i e s .  These two measures should reduce  
w h a t  I think i s  a n  a l r e a d y  small r i s k  by many o rde r s  of magnitude. The 
c l a s s i f i c a t i o n  of v i r u s e s  i n t o  low, moderate, and h igh  r i s k  c a t e g o r i e s  
proposed by t h e  N C I  should b e  cont inued f o r  b a c t e r i a  con ta in ing  t ransforming  
genes from t h e s e  v i r u s e s ,  and p recau t ions  of i n c r e a s i n g  s t r i n g e n c y  
should be app l i ed  t o  t h e  handl ing  of t h e  p r e s u m b l y  i n c r e a s i n g l y  hazardous 
b a c t e r i a l  s t r a i n s .  

S e s t  r ega rds .  

Sincerfi ly yours  , 

David A. Jackson 

DAJ:pjc 


